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PREFACE. 
HE following ſheets were 


d 7 ZI fir / printed as an Appendix 
0 A compendious courſe 
of Practical Mathematicks, 


which I publiſhed ſome time ago, and 


contain, as is ſet forth in the title, 


The deſcription and uſe of a com- 


plete ſett or caſe of pocket-inſtru- 
ments. Ever fince that publication, 
T have been much urged to print the 
ſaid A ppendix ſeparately, as a thing 
that would be more generally uſeful 3 
I have at laßt complied, and wiſh it 
may prove as acceptable to the Publick, 


as ſome private friends would perſuade 
7716 it will bg. 


Aa; Same 


if 
1 


Seitz EY bis nature will cer- 


 tdinly be neceſſary zo all ſuch who fur- 


niſb themſelves with ſuch an Appara- 
tus; and I am apt to believe, that 
what I have herein delivered will be 


ſufficient for the purpoſe. 


For the ready 3 70 an y par- 


ticular, J have prefix'd a Table of 


Contents, and therefore think it need- 


| teſs to add any thing farther by way 


of Preface, to a tract ſo ſhort, yet, 
T hope, clear and intelligible. 
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Caſe I. The Angles and one of the Legs being given, 

o find the other Leg = = = 42 
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to find the Hypothenuſe = = 44 
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DrscRIPTION and UsE 
Of a Complete | 

S ETT er C SY 

T | of | 

POCKET-INSTRUMENTS. 

Complete ſett of pocket-inſtruments 
D (though ſometimes made according 

ENS 


to particular direction) generally con- 
iſits of the following particulars, viz. 


— 
— 


18 


75 


I. A large pair of compaſſes, with one point 
made to take out, in order to receive in its place, 
either a drawing- pen, a port-crayon, or a dotting- 
wheel; according as you would deſcribe your cir- 
cles or arches, with ink, black-lead, &c. or only 
with dots. w 


B — 


2 The Deſcription and Uſe of 
II. A ſmaller pair of compaſſes, for the exact 


taking of diſtances, or ſtriking obſcure arches, 
Sc. in working geometrital problems, 


III. A longer drawing-pen, whoſe handle con- 


tains a protracting pin, and a focket to hold a 
pencil. 


* 


IV. A parallel ruler. 


V. A protractor, either ſemicircular, or (as 
they are more commonly fitted up for caſes) in 
form of a parallelogram or long ſquare, for the 
conveniency of laying down on the back ſide 
thereof, ſeveral lines of equal parts, both ſimply 
and diagonally divided, with two or three lines 
of chords of different radius's; and ſometimes all 


the ſeveral lines of the common plain ſcale are laid 
down thereon. 


VI. A ſector. 


Theſe caſes of inſtruments are made of ſeveral 
ſizes; but moſt commonly either of the length of 
four inches, four inches and a half, or ſix inches; 
which laſt ſize, though ſomewhat heavier for the 
pocket, are much more preferable in uſe, as the 
Uiviſions upon the ſector are more ſenſible, and 


conſequently their application in practice more 
exact. 


a Sert of Pocket- Inſtruments. 3 


Of the Compaſſes. 


| A Pair of compaſſes is a thing ſo well known, 

that it would be little leſs than ridiculous to 
waſte words in its deſcription ; but a few hints of 
direction, in judging of their goodneſs, may pro- 
bably be of ſervice. Obſerve therefore, 1. That 
the motion of the head be equal; that is, that in 
opening or ſhutting you find no ſudden jerks or 
leapings. 2. That the joints are well fitted, ſo 
that there be no ſhake in the application of any 
of the points. 3. That they be well filed and 
poliſhed. And, laſtly, That the ſteel points are 
cloſe joined, equal, and well tempered. 


The uſe of a pair of compaſſes is as well known 

as their form; I have therefore little to ſay under 
this head, but that it is an inſtrument well adapted 
to the taking of diſtances, and deſcribing circles, 
or arches, from a given centre; which, as before 
was intimated, may be done either obſcurely, 
with the ſteel point; in ink, with the drawing 
pen point; in black lead, &c. with the crayon 
point; or by dots only, with the dotting wheel 
point; as the occaſion requires. Note, allo, ei- 
ther of theſe points may be uſed to draw a ſtrait 
line along the edge of a ruler. 


B 2 Of 
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Of the longer drawing Pen, Wi th the Pro- 
tracting Pin. 


THIS inſtrument is compoſed of two tel 


blades, fixed into a ſmall pillar of braſs, 
filver, Sc. one of which, by means of a joint, 
may be made to open for the conveniency of clean- 
ing; and by help of a little ſcrew, they are ea- 
fily ſet to the proper thickneſs of the line you 


would draw; the ink being inſerted into the ca- 


vity betwixt the blades, with a pen; ſo that if the 
blades are well fitted and poliſhed, the line they 
draw will be exceeding ſmooth and even; which 
cannot be ſo certainly done with a common pen. 
The uſe therefore of this part of the inſtrument 


3s only to draw ſtrait lines; which generally ſhould 


be drawn very fine. The other part, which is 
called a protracting pin, is only a ſhort piece of 


fine ſteel wire, fix' d in one end of the other part 


of the handle: and its uſe is to ſet off angles from 
the protractor, as ſhall be hereafter ſhewn in de- 


ſcribing that inſtrument. 


eee d ö d 


Of the parallel Ruler. 


\HIS inftrument conſiſts only of two equal 
rulers, ſo connected to each other by move- 

able croſs-pieces fix*d parallel to each other, and 
lying aſlant, when the two rulers are cloſed, or 
crolling cach other with a joint in the middle, that 
to 


a Sett of Pocket-Inſtruments. £ 
to whatever degree the rulers are opened, they 
are. ſtill kept in a true parallel poſition to each 
other; by which means, one part being ſet true 
upon any line, another line may be drawn by the 
other part of the ruler exactly parallel to that 
whereon the firſt is placed ; which expedient is of 
great uſe in delineating moſt ſorts of draughts, 
particularly in plans of architecture, both military 
and civil; and in reducing a multangular figure 
to a triangle, for the more accurate and ready 
finding the content. 


FFF 
O the Protractor. 


T HE protractor is commonly a ſemi- 
circle, on whoſe chord or diameter Fig. 1. 


is mark'd its centre, and whoſe arch is di- 


"vided into 180 equal parts, called degrees; being 
| the half of 360, which every whole circle is ſup- 
poſed to be divided into. (See fig. 1. plate J.) But 
for caſes of inſtruments, it is frequently made in 
form of a parallelogram, upon three ſides of which 
the ſame diviſions are laid down from a centre, 
mark'd on the fourth (as in the plate fronting the 
title, in the figure mark'd C). Every 10 of theſe 
degrees are numbered, and every fifth diſtinguiſhed _ 
with a longer mark than the others, for the greater 
eaſe in reckoning. They are uſually numbered 
both ways, viz. from right to left, and from left 
to right, for the more readily laying down an 
angle 
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neſs in ſetting off, or meaſuring an angle; which 


with your protracting pin make a mark exactly 


upon the point A; then ſhall the degree on the 


6 The Deſcription and Uſe of 
angle from either end of a given line. The ſide 
to be applied to the paper is made flat, and that 
whereon the degrees are mark*d is fiPd ſo ſloping, 
as to render the edges thin for the greater exact- 


are all the uſes of this inſtrument as a nn 
and perform'd in the following manner: 
1. If it was required to lay down an 

Fig, 2. angle of 60 degrees, from the point A 
of the line AB; lay the diameter of 

the protractor on the line AB, ſo that the centre 
of the inſtrument may fall upon the point A ; then 


againſt the number 60 upon the limb of your in- 
ſtrument ; ſo ſhall a line drawn through the ſaid 
mark to the point A, form an angles of 60 degrees. 


2. If it be required to find the content of an 
angle given, as in the foregoing figure the angle 
BAC; lay the diameter of the protractor on 
the line AB, ſo that the centre may fall exactly 


limb of the inſtrument cut by the line AC, ſhew 
the content of the angle as before, 60 degrees. 


On the reverſe of a protractor, when made in 
form of a parallelogram, (Vide figure mark' d D 
in the plate fronting the title) are uſually laid 
down ſeveral ſcales, or lines of equal parts of dif- 
ferent eee that is, of 45, 40, 3 85 30, 


26, 


2 a Sett of Pocket-Inſtruments. 7 
25, and 20 parts to an inch, diſtinguiſh'd by the 
ſaid numbers prefixed, thoſe of 20 and 40 being 
commonly diagonally divided; likewiſe lines of 
chords of different radius's; and if the diagonal 
ſcales be laid down within the vacant ſpace on 
the face of the protractor, (as in fig. C.) there 
may be room on the reverſe (as in fig. D.) for all 
the lines uſually placed on the inſtrument, called 
the plain ſeale, as well as the before - mentioned 
lines of equal parts, &c. In giving therefore the 
conſtruction and uſe of the plain ſcale, I ſhall 
ſufficiently deſcribe all the lines ever laid down 
on the reverſe of a protractor, and ſhew their 
ſeveral uſes and application in practice. But firſt 
I ſhall ſhew the uſe of theſe ſeveral ſcales or lines 


of equal parts, both as they are ſimply and dia- 


gonally divided. 


0 "2 


Of the Uſe of Scales, or Lines of equal Parts. 


1. Simply divided (Vide fig. D.) A line of equal 
parts is no more than a, ſcale of meaſure in minia- 
ture, for laying down by way of plan, lengths, 
taken by any known meaſures, as chains, yards, 
feet, Oc. each part on the ſcale anſwering accord- 
Ingly to one chain, one yard, or one foot, Cc. 
The plan therefore will be the greater or leſs, as 
the ſcale uſed contains more or leſs parts in the 
ſpace of an inch. Note, the firſt diviſion on 
every ſcale is ſubdivided into 10 equal parts, 


which 


L 
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which ſmaller diviſions are the parts to be undet- 
ſtood, when we ſay it is a ſcale of 20 or 30, Et. 
If, therefore theſe lefler diviſions be taken as 
units, and each repreſent one league, one mile; 
one chain, one yard, or one foot, &c. the larger 
diviſions will conſequently be tens, tho? number'd 
with ſingle figures; ſo that to ſet off 36 leagues 
miles, chains, yards or feet, Sc. extend the com- 
paſſes from 3 of the larger diviſions, to 6 reckon'd 
backwards upon the ſmaller, and that extent laid 
down on your plan ſhall accordingly repreſent 
36 leagues, miles, chains, yards or feet, actually 
meaſured in the thing repreſented, To adapt 
theſe ſcales to foot meaſure, you will likewiſe find 
the firſt diviſion of each duodecimally divided, 
above the decimal diviſion, the halves and quar- 
ters of which are diſtinguiſhed by longer marks 
than the reſt, which are generally only dots; ſo 
that to lay down any number of feet and inches, 
as ſuppoſe 8 F. 9 I. extend the compaſſes from 8 
of the larger diviſions, to 9 of the upper ſmaller 
diviſions z and the ſaid extent laid down on your 
- plan, ſhall repreſent by whatever ſcale it is taken 
from, 8 F. 91. in length actually meaſured. This 
may ſuffice for thoſe ſcales Which are only ſimply 
divided. | 
2. Diagonally divided (Vide fig. C.) For thoſe 
which are more accurately divided by diagonal 
lines, as one of the larger diviſions are thereby 
exactly divided into 100 equal parts, if the ſcale 
Contains 
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contains 10 of the larger diviſions, any number 


under 1000 "ey thereby be accurately laid down. 


The 3 of cheſe diagonal ſcales is in 
this manner: Firſt, draw eleven parallel lines, at 


equal diſtances; (vide fig. C.) the whole length 


of which being divided into a certain number of 


equal parts, according to the length of the ſcale, 
by perpendicular parallels, let the firſt diviſion be 
again ſubdivided into ten equal parts, both above 
and below ; then drawing the ſeveral oblique lines 


from the firſt perpendicular below to the firſt 


ſubdiviſion above, and from the firſt ſubdiviſion 
below to the ſecond ſubdiviſion above, Gr. the 
whole firſt ſpace ſhall thereby be exactly divided 
into 100 equal parts; for as each of the ſubdivi- 
ſions is one tenth part of the whole firſt ſpace or 
diviſion, ſo. each parallel above it is one tenth of 
ſuch ſubdiviſion, and conſequently one hundredth 
part of the whole firſt ſpace ; and if there be ten 
of the larger diviſions, one thouſandth part of the 
whole ſcale. If therefore the larger diviſions be 
accounted as units, the firſt ſubdiviſions: will be 
tenth parts of an unite, and the ſecond ſubdivi- 
ſions, mark*d by the diagonals, upon the paral- 


| tels, hundredth parts of an unit; if the larger 


diviſions be reckon'd tens, the firſt ſubdiviſions 
will be units, and the ſecond tenth parts ; and if 


the larger diviſions be accounted as hundreds, the 


firſt ſubdiviſions will be tens, and the ſecond units. 


The numbers therefore 576. 377 6. 5, 76. are all 


C 5 expreſſible 
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expreſſible by. the ſame extent of the compatiie; 


wit. ſetting one foot in number g of the larger 


diviſions, extend the other along the ſixth paral- 
fel, to the ſeventh diagonal; for if the 5 larger 


diviſions are taken for 5 hundred, 7 of the firſt 


fobdiviſions will be 50, which upon the fixth pa- 
rallel, taking in 6 of the ſecond ſubdiviſions, or 
6 units, makes the whole number 576. Or, if 
the five larger diviſions be taken for 5 tens or 50, 
ſeven of the firſt ſubdiviſions will be 7 units, and 
the 6 ſecond ſubdiviſions, included upon the ſixth 
parallel, will be ſix tenths of an unit. Laſtly, if 
the 5 larger diviſions be only eſteem'd as five units, 
then will the 7 firſt ſubdiviſions be feven tenths, 
and the 6 ſecond fubdiviſions fix hundredth parts 
of an unit. And this, I think, may be ſufficient 


to ſhew the uſe both of the ſimple and diagonal 


ſcales of equal parts: I now proceed to 


The Gan braten and Uſe of the Plain Scale. 


Having deſcribed the circle AB CD, and di- 
vided it into four quadrants, by the dia- 


Ig. 3. meters AB and CD, croſſing each other 


at right angles ; 


1. To project the line of Tangen!s From the 


end C of the diameter CD, erect the perpendi- 


cular CG; then dividing the arch CB into nine 


equal parts, from the centre E, through the ſe- 


veral diviſions of the arch, draw lines, till they 


_ * cut 
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eut the perpendicular CG, which will thereby 
become a line of tangents. 


2. For the Semi- tangents: Lines drawn from 
the point D, through the ſame diviſions -upen the 
arch CB, will divide the radius BE, into a line 
of ſemi-tangents. For the ſemi-tangent of any 
arch is but the tangent of half ſuch arch; and by 
the 20th of the zd of Euclid, it is proved, that 
an angle at the centre is the double of one at the 


circumference. 


3. For the Secants: Since the lines drawn from 
the centre through the ſeveral diviſions of the qua- 
drant CB, to form the tangents, are the ſecants 
of thoſe reſpective arches, transfer thoſe lengths 
to the line EB continued to F, and the line EF 
will be a line of ſecants. 


4. For the Sines: From the ſeveral diviſions 
of the arch CB, let fall perpendiculars upon the 
radius CE; ſo ſhall the radius CE be divided 
into a line of fines, which is to be numbered 
from E to C for the right fines, and from C te 
E ᷑ for the verſed fines. Note, the verſed ſines 
may be continued to 180 degrees, if the ſame 
diviſions be transferred on the other fide of the 
centre E. 


5. For the Chords : The arch CB being di- 
vided into 9 equal | ag in the points 10, 20, 
33 305 
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30, (Fc, if therefore you imagine lines drawn from 
C, to the ſaid ſeveral diviſions, they will be the 
chords of their reſpective arches. Setting there- 
fore one foot of your compaſſes in the point C, 
and transferring the ſeveral lengths C10, C20, 
C 30, Sc. to the line CB, and the line CB ſhall 
thereby be made a line of cat. 


Note, Theſe ſeveral hos ( which in FY figure are 

drawn but to every 10 degrees) might be con- 

\ ftrutted to every ſingle degree, if the circle were 

made large enough to admit of 9o diſtint divi. 
Sons in * arch of its ogg 


6. A os of Rhumbs is thus conſtruQed : Di- 
vide the arch DB into 8 equal parts, in the points 


x, 2, 3, 4, Fc. then ſetting one foot of the com- 


paſſes in D, transfer the ſeveral diſtances D 1, 
D2, D 3, Sc. from the arch to the line DB, by 
which means you will form a line of rhumbs, each 
of which will anſwer to an abgle of 119 15”. 


7. For the line of Longitude : Divide the radius 
E A into o equa] parts, (becauſe 60 miles make a 
degree of longitude under the equator) marking 
every ten with their proper number; from theſe 
diviſions let fall perpendiculars upon the arch A 
then having drawn the line A D, with one BE 
of the compaſſes in A, transfer the ſeveral di- 
ſtances, where the perpendiculars cut the arch, to 
the line AD; which ſhall thereby be made a line 
of * 


| Now, 
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Now, if the ſeveral lines, wich their reſpective 
diviſions thus projected i in 5g. 3. be transferr'd to 
the ſcale mark'd P, in the plate fronting the title, 
where they are diſtinguiſh'd by their proper names; 
and thereunto be added lines of equal parts, as be- 
fore deſcrib'd, the inftrument called the Plain 
Scale will thereby be ſorm'd. 


But as upon the reverſe of ſome een ee be- 
ſides the ſeveral lines already explain'd, there are 
two other lines laid down, viz. the line of latitude, 


and the line of hours I ſhall likewiſe . the 
manner _ 3 are projected. | 


>= 
* 


— * — — 7 - — 


Proje&ion * the Lines of Latitude, and of 


urs . 


1. To project the line of Latitude: In the fame 

diagram (viz. fig. 3.) the radius CE being already 
divided into a line of fines, laying a ruler from 
the point B, through every of the faid diviſions, 
mark the points cut on the oppoſite arch A C, 
with the numbers 10, 20, 30, Sc. Then having 
drawn the right line AC, with one foot of your 
compaſſes in A, transfer the ſeveral interſections 
of the arch to the faid right line; which will 
thereby become a line of latitude, and may accord- 
ingly be laid down on your ſcale. | 


2. To 
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2. To project the Hour- line: Draw the tangent 


TK, equal and parallel to the diameter CD; and 


divide half the arch of each quadrant A C and 


Ab, from the point A, into three equal parts, 


which will be 15 degrees each part, for the de- 


| grees of every hour from 12 to 6; each of which 
parts are to be again ſubdivided into halves and 


quarters, c. Then drawing lines from the centre 
of the circle, through each of theſe diviſions and 
ſubdiviſions, till they eut the rangent line I K, 
the ſaid tangent line will thereby be divided i into a 
line of hours. 


3. To theſe may be ſtill added another line, 
applicable to the ſame uſe, viz. the line of Inclina- 


tion of Meridians, which is projected in the ſame 


manner as the hour-line ; only divided into de- 
grees, inſtead of time, every 15 degrees being 
equal to an hour. | 


The uſes of the ſeveral lines thus laid down on the 
ſcale D, from the OR projection, are as 
follow : 


1. The 7. angents, Semi tangents and Secants ſerve 
to find the centres and poles of projected circles, | 
in the ſtereographical projection of the ſphere, * 


2. Tbe Sines ſerve for the orthographical pro- 
jeftion of the * Se. 
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3. The line of Chords ſerves, either to ſet off 
an angle from a given point in any right line, 
or to meaſure the quantity of an angle already laid 
down. The firſt is done, by opening your com- 
paſſes to the extent of 60 degrees upon the line of 
chords, (which is always equal to the radius of 
the circle of projection) and ſetting one foot in the 


angular point, with that extent deſeribing an arch; 


then taking the quantity of the angle required, 
between the feet of your compaſſes, from the ſame 
chord-· line, ſet it off from the given line upon the 
arch deſcribed: ſo ſhall a right line drawn from 
the given point, through the point marked on the 
arch, form the angle required. Thus to lay 
down from the point A of the line AB, an angle 


8 of 40 degrees, taking the extent of 60 


degrees between the feet of your com- Fig. 4. 
paſſes from the line of chords, ſtrike the 


arch CP; then ſetting off upon the ſaid arch from 


D to C, the extent of 40 degrees taken from the 
ſaid line of chords, from the point A draw the 
line AC, to paſs through the point C; ſo ſhall 
the lines AB and AC form an angle of 40 de- 
grees. The latter is done by deſcribing, as be- 
fore, an arch with the. extent of 60 degrees, and 
then taking the extent betwixt the lines which 
form the angle upon the ſaid arch ; that extent, 
meaſured upon the ſame line of chords, will ſhew 
the quantity of the angle. 


4. The 


4. The line of Rbumbs ſerves with more readl - 
neſs than the line of chords, to lay dewn or mea - 
el. | ſure the angle of a ſhip's courſe in navigation. For 
. example, ſuppoſe a a ſhip's courſe being N. N. E. 
1 . it is required to lay down the angle; 
Fig. 5. Draw the line A B for the meridian, 

then with 60 degrees of the chords de- 
ſcribo from the point A, the arch BC; and as 
N. N. E. is the ſecond rhumb from the north, apen 
your compaſſes to the ſecond rhumb, and lay off 
the extent upon the arch BC; fo ſhall a right 
line from-the point A through the point C, give 
the angle of the courſe BAC. Or if it were re- 
quired to find the quantity of the angle of a ſhip's 
courſe BAC; having defcribed the arch BG, 
with 60 degrees of the chords, take the diſtance 
of che lines upon the ſaid arch between the feet of 
your compaſſes; which meaſured upon the line of 
NO will ſhew a quangey * che me. 


5. The line of aden hes laid down on 
the ſcale contiguous with a line of chords of the 
ſame radius, numbered the contrary way, ſhews, 
by inſpection, how many miles there are in a de- 
gree of longitude, in each parallel of latitude, ac- 
counting the latitude upon the line of chords, and 
the miles of longitude upon the line of longitude, 
Thus in the latitude of go degrees, it appears, 
that 52 miles make a degree of longitude ; in the 
latitude of 60 degrees, 30 miles make a degree; 


and 
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and in the latitude of 80 degrees, 10 miles make 
a degree, c. 


6. The two lines of Latitudes and Hours, are 
| uſed conjointly, and ſerve very readily to mark 
the hour-lines in the conſtruction of dials, on any 


kind of upright plains. 


As an inſtance of which, I ſhall give one exam- 
ple of an horizontal dial, for the latitude of Lox- 
don, vix. 51% 32. 


my ; 
9 IR” 8 5 


To conſtruct an horizontal Dial, by the Lines 
of Latitude and Hours; for the Latitude of 
LO 3 5 


Firſt, draw ths line EW of a convenient 
length, for the ſix o'clock line, and at 
right angles thereto, the line NS for Fig. 6. 
the meridian, or 12 o'clock line, of a 
| breadth equal to the thickneſs of the ſtyle z the 
interſc&ion of which lines, viz. the point A, will 
be the centre of your dial: Then taking 51* 32“ 
(the latitude of the place) from the line of lati- 
tude, with one foot of your compaſſts in A, ſet 
oft that extent on both ſides, from A to E, and 
from A to W; then with the whole length of the 
line of hours between your com paſſes, ſer one foot 
in E, and croſs the meridian line with the other; 
do the ſame on the other ſide from W, and draw 
D | the 
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the lines NE and NW ; then taking between your 
compaſſes from the line of hours, the diſtance from 
the beginning thereof to I, lay down that diſtance 
both ways from N to 1, and from N to 11, 
likewiſe from E to 5, and from Wto 7; ſet off 
alſo the diſtance from the beginning of the line 
to II on the line of hours, both from N to 2 and 
10, and from E to 4, and Wto8,; and laſtly, 
lay down the diſtance from the beginning of the 
line of hours to III, from N to q, and from N 
to 3; which ſaid diſtance will likewiſe reach from 


E to 3, and from W to 9. Thus having divided 


your trigon into its proper diſtances, lines drawn 


from the centre A of the dial, through theſe ſe- 


veral diviſions, will mark the reſpective hour- 


points on the limb of the dial, whether its figure 


be ſquare or round ; and for the hours before 6 
in the morning, and after 6 at night, they are 
eaſily found, by continuing the lines of the oppo- 
ſite hours through the centre. 


Note, the ſtyle, which is generally a thin plate 
of braſs, muſt make an angle with the plain, equal 
to the Jatitude of the place, the angular point be- 
ing fixed juſt at the centre A, and the ſtyle ſtand- 
ing upon the meridian line, at right, angles with 


the plain of the dial. 


Of 
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Of the SECTOR. 
HE Sector is a mathematicab inſtrument, tak-_ 
ing its name from a geometrical figure, which 
Euclid thus defines : A ſector is a part of a circle, 
bounded by two radii or ſemidiameters, and part 
of the circumference, viz, the included arch. As 
an inſtrument, it conſiſts of two equal legs, move- 

able about a joint, like the common carpenters 
rule; which being each of the length of ſix inches, 

(tho? they may be made of any other determinate 
length, as in the figures mark'd A and B in the 
plate fronting the title, they are of 4 inches and a 
half) when quite open, they form an exact foot 
rule; and may be uſed as ſuch in taking dimen- 


ſions, being, like other common rules, divided 
into inches and parts, 


1 


5 


The lines commonly laid down on the faces of 
this inſtrument to be uſed ſector-wiſe, are as fol- 
low: diz. on one face, (that mark'd A in the 
print) 1. * lines of Lines, or of equal parts. 
2. The lines f. bord. 3. The lines of Secants. 
4. The lines of Polygons. On the other face, 
(mark'd B in the print) 1. The lines of Sines. 
2. The lines of Tangents to 45 degrees. 3. Other 
lines of Tangents to a leſſer radius, to ſupply the 
defect of the former, from 45 degrees to about 75 
degrees, 
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Note, If the lines of the leſſer tangents, and the 
lines of ſecants, be projected from a radius + of 
the larger lines, and laid down upon the inſtru- 
ment to the fame angle, (as is the practice of Mr, 
S7 Hon) then, without any alteration in the open- 
ing of the legs, any extent taken on the lines of 
leſſer tangents or ſecants, 4 times repeated, will 
give the proper tangent or ſecant to the radius of 
the larger lines. 


Theſe ſeveral lines are projected and divided as 
the ſame lines upon the plain ſcale, but laid down 
upon the ſector, (all except the lines of polygons) 
ſo as that they may all make one certain angle ; 
that is, to whatever degree the ſector is opened, 
the diſtance will be the ſame betwixt 100 and 100 
on the lines of lines, 90 and go on the lines of 
ſines, 60 and 60 on the lines of chords, and 4 « 
and 4.5 on the lines of tangents. The lines of lines 
are each divided 1nto 100 equal parts, each pf 
which are again ſubdivided into halves and quar- 
ters, if the legs are of ſufficient length; and with 
the lines of Rs chords and tangents, are each 
extended to the length of the radius of the circle 
from which they are projected; that is, the lines 
of ſines to 90 degrees, the lines of chords to 60 
degrees, and the lines of tangents to 45 degrees; 

each being numbered at every 10 degrees from 
the centre to their ſeveral ends, where they are 
mark d with the initial letters of their reſpective. 
Mes. 


Note, 
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OY The correſpondent parallels of the ſeve- 
ral lines are intended for the better diſtinguiſhing 
the ſeveral diviſions upon each. 


The lines of ſecants, and of leſſer tangents, are 
| each projected from a circle, whoſe radius is + of 
that from which the other lines are projected; and 
beginning at the length of that radius from the 
centre of the inſtrument, run to about 75 degrees. 
The tangents beginning at 45, where the larger 
lines of tangents end, have their degree diſtin- 
guiſhed by the numbers 43, 30, 60, 70, 75, and 
the ſecants with the numbers 10, 20, 30, Sc. to 
75; and both are mark'd, for diſtinction's ſake, 

with the ſmall initial letters of their names. 


The lines of polygons are Jaid down from the 
centre of the joint, very near the inward edges of 
the inſtrument, and are numbered backwards, 


from the ends towards the centre, with the figures 


4, 5» 6, Sc. to 12, which comes within about 
three inches of the centre. 


Theſe are all the lines, which are ufually laid 
down on this inſtrument to be uſed ſectorwiſe. 


The other lines, which are placed upon, and 
parallel to the qutward edges on both faces, and 
uſed as on common ſcales, the ſector being quite 
opened, are, on the . itſelf, a line of Inches, 
with each inch ſubdivided into 10 equal parts; 


and 


3 
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and on the faces, the line of Numbers, commonly 
called Gunter S-line, with the lines of Artificial 
Sines and Tangents; alſo ſometimes a line of Hours 
with a line of Chords, and a line of Latitudes, with 


4 line of Inclination of Meridians, each being di- 
— with its rw paar 
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2 the Feundation and general Us J the 
Sector. 


The foundation and general uſe of the ſector 
depends upon the 4th propoſition of the 6th book 
of Enclid; where it is prov'd, that the homolo- 
gous ſides of fimilar and equiangular triangles, 

are proportional to each other. Sup- 

Fig. 7. poſe therefore the lines AB, AC, to 

repreſent any pair of lines upon the 
ſector, particularly the lines of lines, making an 
angle B A C with each other. If then the line BC 

be drawn, and Aa, Ab taken equal, and the line 

ab alſo drawn; as Aa, or Ab is to AB or AC, 

fo will ab be to BC. Whence, if the lines A a, 

Ab, be the half, the third, the fourth, &c. of 

the lines AB, AC; the lines ab will accordingly 

de the half, the third, the fourth, Sc. of the line 
BC. As ſuppoſe AB or AC be 100, and A a 

or Ab 50; then if BC be 60, ab ſhall be 30. 
Hence it follows, that if the lines AB, AC, re- 

is preſent the lines of chords, ſines or tangents, tbat 
M | is, it the line AB or AC be che radius, and the 

by. 5 line 
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line Aa or Ab, the chord, fine or tangent, of 
ſome propoſed number of degrees to the ſaid ra- 
dius AB; then the. line ab will be the chord, 


ſine or tangent of the ſame number of degrees to 
the radius BC. 


And here note, that lines taken upon the ſec- 
tor are diſtinguiſhed by the terms lateral and pa- 
rallel; thoſe being called lateral, which are found 
upon the ſides of the inſtrument, as AB, AC; 
and parallel are ſuch extents as are taken from one 
leg to the other, at equal diſtances from the cen- 
tre of the joint, as BC, ab. | 


If therefore it be required to find the chord, 
fine or tangent of 20 degrees, to a radius of 5 
inches; open the ſector ſo that the diſtance from 
60 to 60 on the line of chords may be equal to 
ß inches; then will the parallel diſtance between 
20 and 20, on the line of chords, be the chord of 
20 degrees, to a radius of 5 inches; fo likewiſe 
the diſtance between 20 ns 20 on the lines of 
ſines, and between 20 and 20 on the lines of tan- 
gents, will be the reſpective ſine or tangent of 20 
degrees, to the ſaid radius of 5 inches. 


If a chord of more than, 60 degrees be required 
to any aſſign'd radius, as ſuppoſe the chord of 80 
degrees; open the ſector, as before directed, to 
the radius given, and with the ſaid radius deſcribe 

an 
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| an arch ſufficiently large, as AD; then 
Hg. 8. taking the chord of half the number of 
degrees, viz. 40. lay it off twice upon 
the ſaid arch, viz. from A to B, and from B to 
C; ſo ſhall a line drawn from A to C be the re- 
quired chord of 80 degrees. 


If . tangent of more than 45 degrees be re- 
quired, as ſuppoſe the tangent of 70 degrees, it 
muſt be taken from the lines of lefſer tangents ; 
which, if not laid down to the ſame angle as the 
larger lines, as in moſt ſectors they are not, then 
muſt the ſector be ſo opened, that the diſtance 
between 45 and 45, on the ſaid leſſer tangents» 
may be equal to the given radius; fo ſhall the 
diſtance between 70 and 70 upon the ſaid lines of 
lefler tangents, be the tangent of 70 degrees, to 
the radius given. But if the lines of leſſer tan- 
gents are made (as they ſhould be) to + of the 
radius of the larger, and Jaid down to the ſame 
angle; then the tangent of any required number 
of degrees, either more or leſs than 45, may be 
taken off, without any alteration in the opening of 
the ſector; for in the inſtance above of 70 degrees, 
the diſtance between 70 and 70 on the line of leſ- 
ſer tangents, 4 times repeated, will be the tangent 
of 70 degrees, to the radius fo ſet off between 45 
and 45 on the line of larger tangents. 


To find the ſecant of any propoſed number of 
degrees to a given radius, as ſuppoſe the ſecant 


of 
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of 60 degrees, to a radius of two inches; open 
the ſector to the diſtance of 2 inches between o 


and o, on the lines of ſecants; ſo ſhall the diſtance 
between 60 and 60, upon the ſaid lines, be the ſe- 
cant of 60 degrees, to the radius of 2 inches: Or 
if, according to the above remark on the leſſer 
tangents, the lines of ſecants are projected to + of 
the larger radius, and form the common angle; 
the diſtance between any propoſed point, 4 times 
repeated, will give the proper ſecant to the radius 
the larger lines are opened to. | 
| | | A 

If the contrary of any of theſe operations be 
required, that is, if a given right line be the 
chord, ſine, tangent or ſecant of any certain num- 
ber of degrees, as ſuppoſe 20, and the radius be 
ſought; open the ſector to the length of the given 
line, in the points 20 and 20 of the lines of chords, 
ſines, tangents or ſecants, according as the, ſaid 
line is either chord, ſine, tangent or fecant ; and 
the diſtance between 60 and 60 on the chords, 
between 90 arid go on the fines, between 45 and 
45 on the tangents, and between © and o on the 
ſecants, ſhall be the radius to the given line, whe- 
thet it be chord, line, tangent or ſecant. 


This may ſuffice to ſhow the nature, general 
uſe, and excellence of this inſtrument; it evidently 
appearing, from what has been ſaid, that the Sec- 
tor is, as it were, an univerſal Plain Scale, to any 
radius not greater than the extent of the inſtru- 

E a ment 
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ment itſelf, when quite open, or leſs than the di- 


ſtance between the numbers at the ends of the re- 
ſpective lines, when quite ſhut, 


And as the ſeveral lines make equal angles with 
each . other reſpectively, they are thereby adapted 
to the working of proportions in equal parts and 
ſines, equal parts and tangents, &c. ſo that among 
other things, the ſeveral caſes of Trigonometry | 

may very readily be reſolved by the ſector. Some 

inſtances of which ſhall be hereafter given; but 
firſt I'ſhall ſhew ſome particular uſes of the lines 
of lines, and of the lines of polygons. | 
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Of the particular Uſe of the Lines of Lines. 


As lines of equal parts, their uſe is the ſame 
with ſuch lines on common ſcales, ſerving to lay 
down any given length; but as they are laid 
down ſector-wiſe, they have other various uſes, 


ſome of the principal of which are ſhewn in the 
following problems. 


PROBLEM L 
To diviae a given Line into any Number of equal 
8 3 


Take the extent of the given line between the 
feet of your compaſſes, and ſet off that extent as 
a parallel between the legs of your ſector, in the 
points exprefing the number of parts into which 

the 


— 
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the line is to be divided; ſo ſhall the parallel 
diſtance between 1 and 1 divide the given line 
into the parts required. For example, 
ſuppoſe the line AB were given to be Fig. 9. 
divided into 6 equal parts; ſet off the 
extent of the line AB, betwixt the legs of the 
ſector in the points 6 and 6, and the parallel di- 
ſtance betwixt 1 and 1, viz. AC, ſhall be the 5 
part of the line AB. 


If the given line be of too great extent to be 
applied to the legs of the ſector, take one half, or 
one fourth of it; which being divided, as above 
directed, into the parts required, the double, or 
quadruple of one of thoſe parts, will accordingly 
divide the whole line into the number of parts 
propoſed. 


/ PROBLEM LUI. 


To divide a Tine i in the ſame manner as another 15 
divided. 


Lay down the divided line laterally on both 
ſides of the ſector, from the centre, and mark the 
point of its extenſion; then opening the ſector to 
the extent of the ſecond line, in the terms of the 
firſt; apply likewiſe the ſeveral parts of the firſt 
line laterally on the legs of the ſector ; fo ſhall the 
ſeveral parallels, in the terms of thoſe parts, be 

the correſpondent parts in the line to be 

divided. Thus, if the line CD were to be Fig. 10. 
divided in the manner as the line AB; 

3 placing 
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blade AB on the lines of lines, in AB and AC 
open the ſector to the extent of CD, in the terms 
BC; the ſector remaining in this poſition, ſet off 
the parts A E and A F, of the line AB, on both 
legs of the ſector, in AE and AF, ſo ſhall the 
parallel EE give the diviſion CG, and the pa- 
rallel FF, the diviſion G H, on the line CD to 
be divided. 


PROBLEM III. 


To find the Proportion between to, or more given 
Lines. 


The proportion between any given lines may 
be meaſured upon either of the lines of lines, as 
on other ſcales of equal parts, without opening 


the inſtrument. But to perform the operation 
ſectorwiſe, open the ſector, ſo that the extent be- 
tween 100 and 100, may be equal to the greater 
of the given lines; then taking the leſſer lines 
ſeverally between your compaſſes, carry them 
along the legs of the ſector, till both points reſt 
exactly on the ſame number upon the lines of lines; 
which numbers will accordingly give their propor- 
| tion to 100. Thus if it were required 

Fig. 11, to find the proportion between the lines 
1 AB and CD; having ſet off the ex- 
tent of the longer line A B, betwixt the points of 
100 and 100, ond the ſhorter line CD paral- 

lel to the former, and you will find it cut the lines 
of lines, in the points 80 and 80. The proportion 
therefore 
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therefore of CD to AB is as 80 to 100; or in 
| ſmaller * 4 4 0 8. 


If the greater line AB be too long to be ap- 
plied in the points 100 and 100, then ſuppoſing 
the leſſer line CD 100, cut off AE upon the 
greater line, equal to CD, and the part AE be- 
ing ſet off on the ſector, as before directed, in 
the points 100 and 100, the part EB will be 
found to cut the lines of lines in the numbers 24 
and 24, ſo that the proportion of the part E B, 
to the part AE, will be found to be as 24 to 
100; therefore the proportion of the line CD, 
to the line AB, will this way be found to be as 
100 to 124. | 


PROBLEM IV. 


7 increaſe or diminiſh a Line in any given Pro- 
"Pn 


Set the extent of the given line betwixt the 
legs of the ſector, in the points of the number 
given, on each of the lines of lines; and the pa- 
rallel diſtance, betwixt the points of the number 
required, will give the line ſought. Thus, if 
the line A 1s to be increaſed in the pro- 
portion of 3 to 7; ſet off the length of Fig. 12. 
the line A, betwixt 3 and 3, on the 
lines of lines; ſo ſhall the parallel diſtance betwixt 
7 and 7, be the increaſed line B ſought. On the 
contrary, if the line B was to be diminiſhed in 
the 


— 
4 A 
3% © 7 


wn: 


= — — — — 
r 


ICE - -— -.--»: £238 
5 . „ 
/// RIES ES 
WIL CT Co 7 ho AC + 
, mn Sans 


2 
8 
— 


ow — 
. iy. «7 
— 


wa wy —— 


K : 8 
1 T K 3 
* 2 8 
© r 
——— 


= 
— 2 8 


Sn 
TA 


o Ri OL,” 
- b 
— 
2 0 RD 
TYY — —_—_ 
_ — 


j 

4 

1 

4 & 
47 

1 \ 5 

* 
62.3 

ol | 


$2 Cane I 


— — 6 
— — — =o - 
A moe Ws RN — 
— = IS — Px. Rr of 2283 


— 2 
IST EEE LIE ooo es Ae A. 
= - 1 9 — 8 
„ 
1 
” 7 
9 


r 


* ng 
RY —— 
— « —— *. — >” 


- 2 - 77 — 
— 5 Bo an ane 
ID 4 . — 
— — 2 
© 
TX - N 


30 The Deſcription and Uſe of 
the proportion of 7 to 3, ſet off the line B bo- 


twixt 7 and 7, and the paralle] diſtance betwixt 
3 and 3 ſhall be the diminiſhed line A ſought. 


Note, it may be ſometimes more convenient to 
work with the equimultiples of the numbers given, 


which will produce the ſame effect; thus, for the 


proportion of 3 to 7, you may take the numbers 
6 to 14, 9 to 27, 12 to 28, or 30 to 70, &c. 


PROBLEM v. 
To find a third proportional to two given Lines. 


Lay down both the given lines laterally on the 
legs of the ſector, obſerving the points of their 
extenſion ; then taking the ſecond line between 
your compaſſes, open the ſector to its extent in 
the terms of the firſt line; ſo ſhall the parallel 


diſtance, between the terms of the ſecond line, 


be the third proportional ſought. For example, 
let the two given lines be A and B, 

Fig. 13. which being laid down on the ſides of 
the ſector from the centre A, ſuppoſe 

the terms of the firſt line to be BB, and the terms 


of the ſecond CC; then opening the ſector in the 


terms BB, to the extent of the ſecond line B, 


the parallel diſtance between C C ſhall be the third 


proportional ſought. For as A is to B, fo is BB, 
equal to the line B, to CC. 


PR O- 
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PROBLEM 
To find a fourth Proportional to three Lines given, 


Let the firſt and third lines.be both laid down 
laterally on the legs of the ſector, from the cen- 
tre; then opening the ſector in the terms of the 
firſt line, to the extent of the ſecond line; the 
parallel diſtance, between the terms of the third 
line ſhall be the fourth proportional. | 
For example, let A, B and C, be the Fig. 14. 
three lines given; ſet off A and C on 
the ſides of the ſector, from the centre A, mark- 
ing the terms of their extenſion BB and CC; 
then taking the ſecond line B, open the ſector to 
its extent, in the terms of the firſt line A, viz. 
BB; and the parallel diſtance betwixt CC, the 
terms of the third line C, ſhall be the fourth pro- 
portional ſought. 


Note, in Geometry, as well as in Arithmetick, 
it is not neceſſary that all the proportionals be of 
one denomination, but only that the fourth found 
correſpond with the ſecond, as the third with the 
firſt; therefore the firſt and third proportionals 
may be meaſured by one ſcale, and the ſecond 
and fourth by another: Or their reſpective pro- 


portions to each other may be found, as directed 
in Prob. III. 
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- PROBLEM VI. 
To find a Right Line nearly equal to the circumfe- 
rence of a given Circle, 


Since the proportion of the diameter of a circle 
to its circumference is nearly as 3.18 to 10; 
therefore opening the ſector to the length of the 
diameter of the circle propoſed, in the points on 
the lines of lines, anſwering to the number 3. 18, 
the parallel diſtance between 10 and 10 will be 

the length of a line nearly equal to the circumfe- 
rence of the given circle. 


PROBLEM VII. 


To open the Sector ſo that the two Lines of Lines (and 
conſequently the others reſpegtively, if they are laid 
down as they ought, at equal angles) may ſtand 
at right angles with each other. 


Since by the 47th propoſition of the iſt book 
of Euclid it is demonſtrated, that in a right-angled 
triangle, the ſquare of the hypothenuſe is equal 


to the ſum of the ſquares of both the legs; there- 


fore, if the whole lateral length of one of the lines 
of lines, taken as 10 equal parts, be fet over 
from 8 on one leg to 6 on the other, the two 
lines of lines (and conſequently, the reſt reſpect- 
ively) ſhall ſtand at right angles with each other. 
For 64, the ſquare of 8, added to 36, the ſquare 
of 6, makes 100, equal to the ſquare of x0. 


T0 
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To theſe few problems, peculiar to the lines of 

ines, I ſhall add one or two of a more general 
nature. oy 


PROBLEM IX. 
To open the Lines upon the Seftor, or the Edges of 
the inſtrument itſelf, to any propoſed angle. 


Take the quantity of the angle propoſed, late- 
rally from the centre, on one of the lines of chords; 
and ſet it off as a parallel betwixt 60 and 60 on 
the ſaid lines ; ſo ſhall the two lines of chords, and 
every other pair of lines, ſtand reſpectively with 
each other at the determined angle. Thus, to 
open the lines to an angle of 20 degrees, ſet off 

the lateral extent of 20 degrees taken from the 
centre, upon either of the lines of chords, as a 
parallel betwixt 60 and 60 upon the ſaid lines; 

and the two lines of chords, and conſequently all 
the reſt, each being laid down to the ſame angle, 

all aecordingly form an angle of 20 degrees, 
each with the other reſpectively. And if (as in 
the print prefix'd to this work) every pair of lines . 
form with each other an angle of 6 degrees, when 
the ſector is quite ſhut, it is but adding 6 degrees 
to the quantity of the angle propoſed, in taking 
the lateral extent, and the parallel ſo ſet off ſhall 
ſet the edges of the inſtrument itſelf to the angle 
required, | | 0 
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PROBLEM X. 


The Sector being opened, 1o find the Quantity of the 
Angle, which either the ſeveral Lines, or the Edges 
of the Inſtrument, make with each other. i 


This problem is but the reverſe of the former: 
For if the parallel diſtance betwixt 60 and 60 on 
the line of chords, be applied laterally from the 
centre, on either of the ſaid lines, the degrees of 
its extenſion are the meaſure of the angle the ſeve- 
ral lines reſpectively make with each other; de- 
ducting therefore 6 degrees from the quantity ſo 
found, for the angle the ſeveral lines make with 
each other, when the inſtrument is quite ſnut; and 
the remainder will be the quantity of the angle 
formed by the edges of the inſtrument. 


Of the Uſe of the Lines of Polygons. 


1 he lines of polygons are chiefly contrived for 
the ready diviſion of the circumference of a circle 
into any number of equal parts from 4 to 12, that 
is, as a ready means to inſcribe regular polygons 
of any given number of ſides, from 4 to 12, 
within a given circle : To do which, ſet off the 
radius of the given circle, (which is always the 
ſide of the inſcribed hexagon) as a parallel be- 
twixt © and 6, upon the ſaid lines; ſo ſhall the 
parallel diſtance betwixt 5 and 5, be the ſide of 
a pentagon; between 7 and 7, the ſide of a hep- 

3 tagon 
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tagon; between 8 and 8, the ſide of an octagon, 
&c. All which is too plain, even to need an ex- 
ample. | 


N. B. All ſuch regular polygons, whoſe num- 
ber of ſides will exactly divide 360, (the number 
of degrees into which all circles are ſuppoſed to 
be divided) without a remainder, may likewiſe be 
very readily ſet off upon the circumference of a 
circle, from the lines of chords; for laying down 
the radius of the circle, as a parallel betwixt 60 
and 60, upon the lines of chords; the ſector re- 
maining ſo opened, having divided 360 by the 
number. of ſides, the parallel diſtance betwixt the 
numbers of the quotient ſhall be the ſide of the 
polygon required: thus, for an octagon, take the 
extent betwixt 45 and 45; and for a pentedeca- 
gon, the extent betwixt 24 and 24, Sc. 


If it be required to form a polygon, upon a 
given right line; ſet off the extent of the given 
line, as a parallel betwixt the points, upon the 
lines of polygons, anſwering to the number of 
ſides, of which the polygon is to confiſt; as for 
a pentagon, betwixt 5 and 5 ; or for an octagon, 
betwixt 8 and 8; fo ſhall the parallel diſtance 
betwixt 6 and 6 be the radius of a circle, whoſe 
circumference ſhall be divided, by the given line, 
into the number of ſides required. 
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The lines of polygons are hkewiſe uſeful in de- 


ſcribing, upon any given line, an iſoſceles trian- 

ole, whoſe baſe angles ſhall each be double that 

at the vertex. For, taking the given line betwixt 

your compaſſes, open the ſector, till that extent 
reaches from 10 on one leg to 10 on the other; 

then ſhall the parallel diſtance betwixt 6 and 6 

be the lengih of the two equal ſides of the triangle 
ſought. | . 


Before we proceed to the manner of working 


proportions upon the ſector, it will be neceſſary 
to conſider the nature of the lines of artificial 


numbers, fines and tangents; becauſe as the ſame 


proportions may likewiſe be work' d upon theſe 


artificial lines, ſo one method of working will 
ſerve as a proof of the other. 


ca 


„ 


Of the Lines of Artiſta Numbers, Sines 
and Tangents. 


Theſe ſeveral lines, which are uſually laid down 


upon ſectors parallel to the outward edges, in the 


ſame manner as upon other ſcales, are only the 


| logarithms of the natural numbers, ſines, and tan- 


gents, thus transferred to a ſcale. 


I. The line of numbers, or Gunter's line, as 
it is commonly called, is a line of geometrical 
proportion, Med into 9 unequal parts, begin- 

ning 
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ning at 1 towards the left hand, and numbered 

on with 2, 3, 4, 3, Cc. to 10, about the middle 
of the line; where another radius begins, and the 
ſame diviſions are repeated, numbered as before 
to 10, at the end of the line on the right hand. 
Each of theſe primes, or firſt grand diviſions, are 
ſubdivided, according to the ſame ratio, into 10 
bother parts, and each of theſe ſubdiviſions (if the 
line be of ſufficient length) ſhould again be ſubdi- 
vided into 10 other leſſer parts. But upon poc- 
ket- ſectors, which, when opened, are but 12 inches 
in length, only the part from 1 in the middle, to 
2 towards the right hand, is a ſecond time di- 
vided, and that but into 5j parts inſtead of 10, 
every one of which muſt therefore be accounted 
as 2 centeſms. In numbering therefore upon the 
line, (wherein conſiſts the greateſt difficulty) the 
figures 1, 2, 3, &c. which denote the primes, may 
be taken arbitrarily, either as units, tens, hun- 
dreds, or thouſands; or they may repreſent tenth, 
hundredth, or thouſandth parts of an unit. 


If 1, at the beginning of the line, be taken 
for unity, then 1 in the middle will be 10, and 10 
at the end 100; but if the firſt 1 be accounted 
10, then 1 in the middle will ſtand for 100, and 
10 at the end for 1000; again, if the firſt 1 be 


reckoned 100, then 1 in the middle will be ooo, 
and IO at the end 10000, 


When 
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When therefore the firſt 1, or prime, repreſents 
10 units, the figures 2, 3, 4, Sc. to 1 in the 
middle, will ſtand for 20, 30, 40, Sc. and each 
tenth, or ſubdiviſion in the firſt radius of the line, 
will ſignify 1 unit, and each centeſm in thoſe 
tenths (if there be any) will be Y part of an unit; 
1 in the middle will be (as before obſerved) 100, 
and the figures 2, 3, 4, &c. following 200, 300, 
400, Sc.; each tenth, or ſubdiviſion in the ſecond 
radius, will denote 10 units, and each centeſm 1 
unit. Again, let the firſt 1 repreſent 100, then the 
figures 2, 3, 4, Sc. will ſignify 200, 300, 400, Ic. 
1 in the middle 1000, and 10 at the end 10000; 
according to this ſuppoſition, in the firſt radius, 
each tenth of a prime will be 10 units, and each 
centeſm 1 unit; and in the ſecond radius, each 
tenth of a prime 100, and each centeſm to. 


In accounting decimal fractions upon the line; 
if 1 in the middle of the line be accounted as 
unity, then will each prime in the firſt radius de- 
note 1, each tenth of a prime ,o1, and each cen- 
teſm ,oot. If 10 at the end of the line to the 
right hand be accounted as unity, the whole firſt 
radius will repreſent 1, and the numbers 2, 3, 4, 
Sc. in the ſecond radius 2, 3, 4, Sc. every prime 
in the firſt radius, and every tenth of a prime in 
the ſecond radius, will ſignify , or, or one hun- 
dredth part of unity; and every tenth of a prime 
in the firſt radius, or centeſm in the ſecond, will 
denote ,001, or one thouſandth part of unity. | 

The 
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The numeration of the line thus explained, 
let it now be propoſed to find the point thereon, 
anſwering to the number 436. For the 4 hun- 
dred, take the 4 firſt primes next the left hand; 
for the ſecond figure 3, take 3 tenths of the grand 
diviſion betwixt 4 and 5, and for the 6 units, rec- 
kon 6 centeſms, or 6 parts of the next tenth ; ſo 
that the extent from 1 at the beginning of the 
line, to that point, will expreſs the number 436. 
The ſame point will likewiſe repreſent the num- 
bers 43, G6; 36. or ,436; if the firſt 1 be ac- 
cordingly accounted 10, 1, or + of unity. 


To multiply upon the line, extend your com- 
paſſes from 1 at the beginning, to the point re- 
preſenting the number of your multiplier ; the 
ſame extent will reach from the number of your 
multiplicand, to the product ; thus, if 125 were 
given to be multiplied by 42, extend the com- 
paſſes from 1 to 42, and the ſame extent will 
reach from 125 to 5250. 


To divide upon the line, extend the compaſſes 
backwards from the number of the diviſor, to 
unity; the ſame extent, laid the ſame way, will 
teach from the number of the dividend to the quo- 
tient : Thus, if 5250 were given to be divided 
by 125, extend the compaſſes backwards from 
125 to unity, the ſame extent will reach the ſame 
way, from 5250 to 42. 
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2. The line of artificial fines conſiſts only of 


the logarithms of the natural fines, transferred 


from a table of logarithms to the ſcale; they are 
numbered from the left to the right, with the 
figures 1, 2, 3, Sc. to 10, which ſtands about 
the middle of the line; and fo forward with 205 
30, 40, Sc. to go, at the end on the right. In 
the firſt part of the line, the grand diviſions each 
repreſent one degrees; ſo that if each prime be ſub- 
divided into 12 parts, (as they commonly are upon 
ſectors) each ſubdiviſion will ſignify 5 minutes. 
In the Jatter part of the line, the grand diviſions, 
which are each 10 degrees, being ſubdivided into 
10 parts, each ſubdiviſion will repreſent 1 degree; 
and according as they are again ſubdivided into 
4, 3 or 2 parts, ſuch ſecond ſubdiviſions contain 
15, 20, or 30 minutes each. 


3. What has been ſaid of the line of ſines is 
likewiſe to be underſtood of the line of artificial 
tangents, whole diviſions begin alſo at 1, and run 
on to 10 in the middle of the line, ſignifying ſin- 


gle degrees; in the ſecond part it runs on with 


20, 30, Sc. to 45, which ſtands at the end of the 
line; then returns back again to go, where you 
begun, as is evident from the inſpection of the 
lines themſelves. 


The uſe of theſe lines is in working propor- 
tions, whether arithmetical or geometrical ; par- 
ticularly they are of very ready ſervice in trigo- 
nometrical ſolutions. | 


The 
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The method of working with them is thus : In 
all proportions you have three terms given, to 
find a fourth. Seek out therefore the firſt term, 
whether number, ſine, or tangent, on its proper 
line; and in that point ſet one foot of your com- 
paſſes, extending the other to the ſecond or third 
term, which- ever of them is of the ſame name 
with. the firſt; the ſame extent laid from the other 


term, the ſame way, will reach to the fourth 
term required. 


Thus, to work the following proportion; as 
the ſine of 32 30 to the number 85, ſo is radius, 
or the ſine of 900, to the fourth number required. 
Set one foot of your compaſſes in the line of arti- 
ficial ſines on 52* 3o', and extend the other foot 
to 90* on that line, the ſame extent will reach 
from 85 on the line of numbers to 107, the fourth 
number required. And thus are all queſtions in 
proportion worked by the artificial lines of num- 
bers, fines and tangents ; as will more fully be 
ſeen in the following ſection. 
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of the manner of working Proper ifots on the 


Sector, both by the conjoint Uſe of the Lines 
of Lines, with the Lines of natural Sines, 

Tangents, &c. as alſo by the artificial Lines 
of Numbers, Sines and Tangents. £ 


| Having already, in treating of the reaſon and 


general uſe of this inſtrument, ſhewn the parti- 


cular ule of the ſeveral lines of chords, fines, tan- 
gents, and ſecants laid down thereon, and how 
univerſal their application is thereby made, above 


what it is upon the plain ſcale; I now proceed 


to ſhew the conjoint uſe of the lines of lines, with 
the lines of natural fines and tangents, as they are 
laid down ſector-wiſe; and alſo, the uſe of the 
artificial lines of numbers, fines, and tangents, 
in working proportions; which I ſhall exemplify 
in the reſolution of the ſeveral caſes of plain Tri- 
gonometry, both right· angled, and oblique- an- 
gled. 


—— — 


The Seven Caſes of Right-angled Plain 
Triangles. 


CASE I. 


The angles, and one of the legs being given, to find 
| the other leg. 


As, ſuppoſe in the triangle ABC, 


 Fig.15. the angle A is 36 degrees, and the baſe 


AB 


* 
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AB - 5 feet, it were + an to find the height 
of the perpendicular BC. 


The trigonometrical proportion for working 
this caſe is, as radius to the tangent of the angle 
A; ſo is the leg AB to the leg BC. 


To work which upon the ſectoral lines, 


Take with your compaſſes, on either of the 
lines of tangents, the tangent of 36 degrees late- 
rally from the centre, and ſet off. that extent paral- 
lel-wiſe from 45 to 45, on the lines of tangents; 
with this opening of the ſector, take between the 
feet of your compaſſes the parallel extent betwixt 
75 and 75, the length of the given leg, on the 
lines of lines; which extent, applied laterally on 
either of the lines of lines, will reach to 54, for 
the length of the other leg; ſo that the perpendi- 
tular BC 1s thereby found to be 54 feet. 


Upon the artificial lines, 


Set one foot of your compaſſes in 45, (the ra- 
dius) upon the line of tangents, and extend the 
other backwards to 36 ; the ſame extent will reach 
upon the line of numbers, from 75, the length of 


the given leg AB, to 54, the * of the re- 
quired leg BC. 
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CASE II. 


The angles, and one of the legs "OR given, 76 
find the Hypothenuſe. 


As, ſuppoſe in the former ' triangle, the baſe 
AB, as before, 75 feet, the angle A 36 degrees, 
and conſequently the angle C 54 degrees ; and it 
were required to find the length of the hypothe- 
nuſe AC. 


© FIRM As the Sine of the angle C, to the 
radius, ſo is the baſe to the hypothenuſe. 


To work which upon the ſectoral lines, 


Take, with your compaſſes on either of the 
lines of fines, the ſine of 54 degrees (the quantity 
of the angle C) laterally from the centre, and ſer 
off that extent, as a parallel betwixt 90 and go, 
on the lines of fines ; the ſector remaining in that 
poſition, take between the feet of your compaſſes 
the lateral diſtance from the centre to 75, (the 
length of the baſe) on either of the lines of lines ; 
and that extent applied parallel-wiſe, will reach 


from 93 to 93 upon the lines of lines, the length 
of the hypothenuſe ſought. 


Upon the artificial lines, 


Set one foot of your compaſſes i In 54, (the ſine 
of the angle C) upon the line of ſines, and extend 
the 
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the other to go (the radius); the ſame extent will 
reach upon the line of numbers, from 75, the 


length of the baſe, to 93, the * of the 
thenuſe required. 


_ a a —— 
4 — 


CASE N 


6 C— 


The Hypothenuſe and angles 4 given, to 
find either of the legs. 


As, ſuppoſe in the foregoing triangle, the hy- 
pothenuſe AC 93, the angle A 36 degrees, and 
conſequently the angle C 54 degrees; and it were 
required to find the length of the baſe AB. 


Proportion. As radius to the ſine of the angle 
C, ſo is the hypothenuſe to the baſe. 


To Work which upon the ſ[eBoral W 


Setting one foot of your compaſſes on the cen- 
tre of one of the lines of ſines, extend the other 
laterally to 54 degrees, and ſet off that extent as 
a parallel betwixt 90 and 90 on the faid lines of 
ſines; the ſector continuing ſo opened, take the 
parallel diftance between 93 and 93, the length 
of the hypothenuſe, on the line of lines ; and 
applying it laterally from the centre, upon one of 
the ſaid lines, the extent will be found 75, for 
the length of the baſe required, 


Upon 
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Upon ihe artificial lines, 


Set one foot of your compaſſes in go, on the 
line of fines, and extend the other backwards to 
54, the {ine of the angle C; the fame extent will 
reach, upon the line of numbers, from 93, the 


length of the hypothenuſe, backwards to 75, the 
length of the baſe _—— 
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CASE IV. 
The legs being given, to find the angles. 


As, ſuppoſe i in the foregoing triangle, the baſe 
AB, as before, 75 feet, and the perpendicular 
BC £54 feet, and it were required to find the 
quantities of the angles A and C. | 


Proportion. As the leg AB to the leg BC, 
fo is radius to the tangent of the angle at A; 


whoſe complement to a quadrant will be * an- 
gle at C. 


To work which upon the ſectoral lines, 
Setting one foot of your compaſſes on the cen- 
tre, extend the other laterally on one of the lines 
of lines to 54, the length of the perpendicular 
BC, and ſet off that extent as a parallel between 
75 and 73, the length of the baſe, upon the ſaid 
lines of lines; the ſector continuing thus opened, 

take 
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take the parallel radius, or extent between 45 
and 445 on the lines of the tangents, between your 
compaſſes, which laid down laterally from the 
centre, on either of the lines of tangents, will 
give 36* for the quantity of the angle A; and 
that, ſubtracted from 90, will leave 5455 for the 
quantity of the angle C. | 


Upon the artificial lines, 


Set one foot of your compaſſes- upon the line 
of numbers, in 75, the length of the baſe; and 
extend the other backwards to 54, the length of 
the perpendicular; the ſame extent will reach 

from 45 (radius) on the tangents, to 26 the tan- 
gent of the angle A. f 


n 
— 


. 


C A S E * 
The legs given, to find the hypothenuſe. a 


As, ſuppoſe i in the foregoing triangle, the baſe 
AB is 75, and the perpendicular BC 34; it 
were required to ing the agen of the n 
nuſe . 


To work this caſe upon tbe ſeftoral lines, 


Open the inſtrument to a right angle (by 
Prob. the laſt, of the uſes of the lines of lines); 
then taking between your compaſſes the ſlant 
extent from 75, on one of the ſaid lines of lines, 

to 


4. 
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to 54 on the other, apply the ſaid extent laterally 
from the centre, on either of the ſaid lines, and 


you will find 93 for the length of the hy pothp 
nuſe required, 


Upon the artificial lines, 


Firſt find the angles, by Caſe the 4th ; then the 
| hypothenuſe, by Caſe the 2d. 


* * j —_—_ 1 


CASE. YE 


The hypothenuſe and one of the legs given, 
to find the angles, 


As, ſuppoſe in the foregoing triangle, the hy- 
pothenuſe AC 93, and the baſe AB 75; and it 
were required to find the angles A and C. 


Proportion. As the hypothenuſe to the baſe, 
ſo is radius to the ſine of the angle at C. 


To work which upon the ſectoral lines, 


Setting one foot of your compaſſes in the cen- 
tre, extend the other laterally on one of the lines 
of lines to 93, the length of the hypothenuſe A C; 
this extent ſet off parallel-wiſe, as a radius be- 
twixt 10 and 10, on the ſaid lines of lines; then 
from the centre laterally on one of the lines of 
lines, taking the extent of the baſe AB 75 be- 
tween your compaſſes, run that diſtance parallel- 

wiſe 
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wiſe along the lines of fines, till the feet reſt in 
like numbers, which will in this example be at 
54 degrees, the quantity of the angle C, oppo- 
ſite to the baſe; which being ſubtracted from go, 


there will remain 36 degrees, this quantity of the 
angle A. 


Upon the artificial lines, 


Set one foot of your compaſſes upon the line of 
numbers, in 93, the length of the hypothenule, 
and extend the other backwards to 75; the length 
of the baſe; the ſame extent will reach upon the 
line of ſines, from go (radius) backwards to 54, 
the ſine of the angle C; which, ſubtracted from 
90, leaves 36 for the angle A. 
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| CASE Vi. | 
The bypothenuſe, and one of the legs, being 
given, to find the other leg. 


As, ſuppoſe (as before) in the foregoing triangle, 
the hypothenuſe AC 93, and the baſe AB 75, 
and it were required to find the perpendicular B C. 


To work this Caſe upon the ſectoral lines, 


Open the ſector to a right angle (by Prob. the 
| laſt, of the uſes of the lines of lines); then taking 
between your compaſſes the length of the hypo- 

thenuſe A C 23, from the centre, upon either of 
0 5 the 
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the lines of lines, ſet one foot in 75, the length 
of the bafe A B upon one line; and the other foot, 
being turned towards the centre, will reſt upon 


the other line in the point 54, the 2 of the 
perpendicular B C required. 


Upon the artificial lines, 


Firſt find the angles, (by Caſe the ſixth) then 
to find the length of the perpendicular, ſet one 
foot of your compaſſes on the line of ſines in go, 

(radius) and extend the other backwards to 36, 
the ſign of the angle A; the fame extent will 
reach, on the line of numbers, from 93, the length 
of the hypothenuſe, backwards to 54, the * 
of the perpendicular required. 


_—_ 


The Six Caſes of oblique-angled plais 
Triangles. 


CASE EL 7 


Two fides, and an angle oppoſite to one of them, 
being given, to find the other oppoſite angle. 

As, ſuppoſe in the triangle ABC, 

Fig. 16. the ſide A C being 65 leagues, and 

the fide BC 54 8 and the an- 


gle A oppoſite to the fide BC 35* 30, it were 
led to find the quantity of the angle B. 


Propor- 


— 


a Sett of Pocket-Inftruments $1 


Propiriien, As the ſide oppoſite to the given 
a. to the ſine of the given angle; ſo is the ſide 
' oppoſite to the angle ſought, to the ſine of the 
angle required. | 


To work which upon the ſefforal lines, 


Setting one foot of your compaſſes on the cen- 
tre, extend the other laterally on the lines of 
lines to 54, the length of the fide BC; which 
extent ſet off as a parallel betwixt 35* 30, and 
35* 30' on the lines of fines, the quantity of the 
given angle A; then from the centre of the lines 
of lines, take the length of the ſide A C 65 be- 
tween your compaſſes, and run that diſtance pa- 
rallel-wiſe along the lines of fines, till the feet reſt 


in like numbers, which in this example will be at 


44* 15 nearly; and that ſhall be the quantity 
of the * B, oppoſite to the ſide A C. 


| If you would know the quantity of the re- 
maining angle C, ſubtract the ſum of the angles 
A and B from 180 degrees (the ſum of the three 
angles of every triangle); the remainder 100˙ 15, 

ſhall be the quantity of the angle C. | 


Upon the artificial lines, 


det one foot of your compaſſes on the line of 


numbers in 54, the length of the ſide B C, oppo- 


ſite to the given angle A, and extend the other 
o 65, the length of the ſide A C; the fame ex- 
1 tent 
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tent will reach upon the line of fines, from 35® 


30", the given angle A, to 44* 1 55 the quantity | 
of the required angle B. 


"1 


* 


C A8 H. 


The angles, and one fide being given, to ous 
either of the other ſides, 


As, ſuppoſe in the foregoing triangle, the fide 
BC, as before, being 54 leagues, the angle A 35® 
30, the angle B 44 15, and the angle C 1009 
15', the ſides AB and A C were required. 


Proportion, As the fine of the angle oppoſite 
to the given ſide, to the ſide given; ſo is the ſine 


of the angle oppoſite to the required ſide, to the 
ſide required. 


N. B. When an obtuſe angle is given, you 
muſt work by its complement to 180 degrees. 


To work this Caſe upon the ſeftoral lines, 


From the centre of the lines of lines, take the 
length of the given fide B C 54 laterally between 
your compaſſes; which extent ſet off as a parallel 
betwixt 35* 300, and 35* 3o', the ſine of its op- 
poſite angle A, upon the lines of ſines : the ſector 
thus opened, take between your compaſſes the pa- 
rajlel diſtance between 4415, and 44 15, the 
quantity of the angle B, . the lines of ſines; 

and 
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and applying the ſaid diſtance laterally upon 
either of the lines of lines, it will give 65 for the 
length of the oppoſite ſide A C. So likewiſe the 

parallel diſtance between 79 45, and 79 45, 
(the complement of 100® 15, the quantity of the 
angle C) will, when applied laterally on either of 


the lines of lines, give 92 tor the length of the 
ſide A B. 


Upon the artificial lines, 


Set one foot of your compaſſes on the lines of 
| fines in 35* 30, the quantity of the angle A, 
oppolite to the given ſide B C, and extend the 
other to 44* 15 , the quantity of the angle B; 
the ſame extent will reach upon the line of num- 
bers from 54, the length of the given ſide B C, to 
65, the length of the required fide A C. Or ſet- 
ting the firſt foot as before in 335 30 on the ſines, 
extend the other to 79 45” (the complement of 
100* 15 to 180®) ; the ſame extent will reach on 
the line of numbers, from 54 to 92, the length 
of the oppoſite ſide A B. 


— 


CASE II. 
Two fides, and an angle oppoſite to one of them 
being given, to find the other Jae. | 


As, ſuppoſe in the foregoing triangle, the ide 
AC being 65 leagues, and the ſide BC 54 leagues, 
and 


* 
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and the angle A, oppoſite to the fide BC, 35» 30, 
it were — to find the ſide AB. 


1 


7 o work this Caſe eitber upon the aaa e or arti- 
ficial lines, 


1, Find the angles, by Caſe the firſt, 
2. The ſide, by Caſe the ſecond. . 
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| CASES Iv. d. 
Two fides and the contained angle being given, 


to find the other two bee angles, and the 
other fide. 


As, ſuppoſe in the foregoing 8 the ſide 
AC, as before, 65 leagues, and the fide A B 2 
leagues, and the contained angle A 35* 30, it 
were required to find the other pete * 
B and C, with the ſide B C. 


The proportion for finding the angles in this 
caſe is as follows: viz. As the ſum of the two 
ſides A C and A B, to their difference, ſo is the 
tangent of half the ſum of the angles B and C, 
viz. 72 15), to the tangent of half their diffe- 
rence; which, added to their half ſum, gives the 


greater angle C; but ſubtracted from the ſaid 
half ſum, leaves the leſſer angle 3. 


N. B. 


— 
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N. B. The ſum of the angles B and C is found 


by ſubtracting the given 8 1 VIZ. 3 5” 30, 
from 180. 


To work theſe Caſes upon the ſeftoral lines, 


Theſe two caſes are taken together, becauſe 
upon the ſectoral lines it is neceſſary to find the 
length of the third ſide, before the angles can be 
diſcovered. To find therefore the length of the 
ſide BC, take the quantity of the given angle A 

35 30', laterally upon one of the lines of ſines, 
and ſet it off as a parallel betwixt go and go, on 
the aid lines: The ſector thus opened, ſet one 
Foot of your compaſſes in 92, the extent of the 
fide A B, upon one of the lines of lines; and ex- 
tend the other to 6g, the length of the other 
given ſide AC, upon the other line of lines 
this extent meaſured laterally from the centre, 
upon either of the lines of lines, will give 54 for 
the length of the required ſide B C: Then may 

the quantity of either of the required angles be 
found by Caſe the firſt; which, added to the given 
angle, and the ſum ſubtracted from 180, will give 
the quantity of the other _—_ 


Upon the tele lines, 


Firſt, to find the angles: Set one foot of your 
compaſſes upon the line of numbers in 157, (the 
ſum of the ſides A B and AC) and extend the 
other backwards to ” (the difference of the 


ſides); 
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ſides); the ſame extent will reach on the line of 
tangents from 72* 15! (half the ſum of the angles 
B and C) to 28* which, added to 72 15/, gives 
100? 15! for the greater angle C; or, ſubtracted 
from 72* 15, leaves 44 15 the leſſer angle B. 

The angles thus found, the ſide B C may be ob- 


tained by * 
CASE VI. 
4 IT, be three fides being given, 70 find the ak 
[ | | As, ſuppoſe in the foregoing triangle, the ſide 


FM | AB 92 leagues, the ſide A C 65 leagues, and the 
f fide B C 54 leagues. 


To work this Caſe upon the ſeftoral lines, 


Firſt, fixing upon any one angle, as ſuppoſe 
the angle A, note the extent of the two ſides 
which include it, viz. A Bg2, and AC 65; then 
taking the extent of the third ſide B C 54 between 
your compaſſes, ſet one foot in 92, upon one of 

the lines of lines, and open the ſector, till the other 
foot falls upon 65, on the other line of lines : The 
ſector thus opened, take betwixt your compaſſes 
either the parallel diſtance between 30 and 30 in 
the ſines; which meaſured laterally from the cen- 
tre on either of the lines of ſines, will give 175 
45 half the quantity of the angle ſought : or take 
the parallel radius, viz, the extent betwixt 60 
I and 
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and 60 on the chords; which, meaſured laterally 
on either of the lines of chords, will give you the 
whole quantity of the required angle A, v2. 35% 
30'. The angle B may either be found by the 
ſame method, from the three given ſides, or by 
the help of the diſcover'd angle A, according to 
the method laid down in Caſe 1. 


The two angles A and B thus found, ſubtract 
their ſum from 1809, the remainder will be the 
quantity of the third angle C. 


Upon the artificial lines, 


To work this caſe upon the artificial lines, firſt 
divide the baſe, or longeſt ſide A B, into two 
ſegments, by a perpendicular let fall from the 
oppoſite angle C; the value of which ſegments 
are diſcoverable by the following proportion, viz. 
As the true baſe to the ſum of the other two ſides, 
ſo is the difference of the ſaid two ſides to the 
difference of the ſegments of the baſe; which 
difference, added to the true baſe, will give the 
double of the greater ſegment ; but ſubtracted, 
will leave the double of the leſſer ſegment. 


Set therefore one foot of your compaſſes on the 
line of numbers in 92, the length of the true baſe, 
and extend the other to 119, the ſum of the two 
other ſides; the ſame extent will reach on the 
lame line, from 11, the difference of the ſides, to 
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14, 228, the difference of the ſegments of the 


baſe; which difference 14, 228, added to the true 


baſe 92, gives 1c6, 228, the double of the greater 
ſegment; but ſubtracted, leaves 77, 772, the 
double of the leſſer ſegment. 


The triangle therefore being divided into two 
rectangled triangles, by the perpendicular, and 


the ſegments of the baſe thus found, the angles 
may be obtained by Caſe the 6th of rectangled 


plain triangles. 

I have now, I preſume, pretty well exemplified 
the uſes of the ſeveral lines laid down upon the 
modern ſectors; tho”, beſides what I have men- 


_ tioned, they are capable of very various applica- 


tions, in menſuration, architecture, dialling, aſtro- 
nomy, c. But as ſome ſectors, particularly the 
French ones, are furniſned with lines of Superfi- 
cies, and Solids; before I conclude, I will juſt 
give the manner of their projection, and appli- 


cCation. 


Pro- 
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— — 
22 * 
—— * _—_ 


Projection of the lines of Superfictes. 

Let the lines AE AE repreſent the lines of 
ſuperficies; to divide which, having a ſcale of 
L000 equal parts of the ſame length 
as the intended lines, rake therefrom Fig. 17. 
125 parts; which ſet off from the 
centre A; as the firft diviſion upon each ; 250 
parts will give you the fourth diviſion; the mean 
proportion between 125 and 150, will be the 
number of parts marking the ſecond diviſion ; 
375 parts taken from the ſcale, and ſet off from 
the centre A, will reach to the ninth diviſion x 
the third diviſion will be the mean proportion 
between 125 and 375. Again, 625 parts will 
give the 25th diviſion ; and the mean propor- 
tion between 125 and 625, will be the fifth di- 
viſion, &c. laſtly, 1000 parts will be the 64th 
diviſion : All which is plain from the conſidera- 


tion, that ſimilar ſurfaces are in a duplicate ratio 


of their homologous ſides. 


ä 


ä EIN — — 4 4 _ 


Uſe of the line of ſuper jicies. 
Taking between the points of your compaſſes 
the radius of a circle, or the ſide of any plain 
figure, and ſetting it as a parallel betwixt 1 and 
1, the firſt diviſion from the centre; ſo ſhall the 
8 1 parallel 
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parallel extent betwixt 2 and 2, give you 1 ra- 
dius of a circle, or ſide of a figure of a double i 
area; and betwixt 3 ang 3. triple, . | 


In the ſame manner may | be found: circles, and 
eher Perf e ſub- double, ee . 8 


8 Santas. 
2 —_— * _ 
= 4 — 7 * „ 2 — 


Prein if the lines pe PI . 


Let the lines AF AF repreſent the lines of 
ſolids: From the ſaid ſcale of 1000 equal parts, 


ſet off from the centre A 2 50, for the firſt divi- 


ſion, and 300 for the Sth; then finding two 
mean proportionals betwixt 250 and 500, the 
- firſt will give you the ſecond diviſion ; ; and the 
ſecond the fourth: To find this firſt mean pro- f : 
Portional, ſubtract the logarithm of 280 from the 
logarithm of 500, and adding the + of what 
remains to the logarithm. of 250, 1 will get 
the logarithm of the firſt mean proportional; 


| which will be nearly 315: and if you add again E 


the ſame 4 to the logarithm of 315, you, will 
have the 1 mean proportional. For the 
third diviſion, take the firſt of two mean Pro- 

portionals between 250, and the triple thereof, 


7503 and for the fifth diviſion, take the firſt 


of two mean Proportionals between 250 and 
1250 five times. 250, Sc. Laſtly, the whole 


line A G, or a H, being 1000 1 Pn, n 
be the 64th diviſion, BSc: 
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Uſe of the line of ſlide 


Set over the ſide of any body, as a parallel be 
twixt 1 and r, the firſt diviſion on the lines of 
ſolids; and the parallel extent betwixt 2 and 2, 
| ſhall give the homologous ſide of a ſimilar body, 
whoſe ſolid content ſhall be double; and ſo the 
ſeveral other diviſions will accordingly give ſides 
of bodies triple, quadruple, &c. or ſub- double, 
ſub-triple, ſub- te, Sc. 


Lately Publiſbed, 
In Three neat Pocket Volumes, Price gs. 


The SECOND Evirion, of 


e Courſe of Practical Mathematicks, parti 


rly adapted to the Uſe of the Gentlemen of the 
Army and Navy: For the moſt part tranſlated from the Tracts 


publiſhed in French by P. Hole, Profeſſor of Mathematicks in 
the Royal * of Toulon. 


VOL. A. containing 


Ametech⸗ Vulgar and Decimal; demonſtrated. in a new 
Manner, from its own Principles. 


V OL. I. containing 


I. Elements of Euclid, IV. Mechanicks, 
II. Trigonometry, V. Fortification, 
III. Practical Geometry, | VI. Gunnery. 
VOI. III. containing 
I. Uſe of the Globes, | III. The Theory of 
II. Navigation, Working a Ship. 
To which are added, 


T. An Alphabetical Explanation of ſuch Sea . and Phraſes, 
as OCcur in the Work. 


II. An Appendix, containing the Deſcription and Uſe of a 
| compleat Sett, or Caſe of Pocket-Inſtruments. 

The Whole illuſtrated with Thirty-three Copper- plates. 
N. B. Thoſe who already have Arithmetick in Epitome, which 


makes the Firſt Volume of this Courſe, may have the other 
Two Volumes to complete the Sett. 


Likewiſe juſt publiſhed, 
| The 12th Edition of 

An Eſſay on Book-keeping, according to the true | Hinſon 
Method of Debtor and Creditor, by Double-entry : Wherein 
the Theory of that excellent Art is clearly laid down in a few 


plain Rules; and the Practice made evident and eaſy, * Va- 
riety of intelligible Examples. 


T he Whole in a Method new and conciſe, 
Both by 
WILLIAM WEBSTER, Writing- EY 


At the Corner of Orange Court, in Caſtle-Street, near Leicefter- 


Fields: Where young Gentlemen may be well boarded, and 
expeditiouſly qualified for Buſineſs. 


Printed for D. BRowWxE, without Temple- bar; and 0. Hiron 
and L. Hawss, in 3 oro. 


BOOKS lately printed for D. Browne, 
and C. HiTcH and L. HA WES. 


Tereography, or a compleat Body of Perſpective in all its 
\ J Branches, teaching to deſcribe, by mathematical Rules, 
the Appearances of Lines, Plain Figures, and Solid Bodies, 
rectilinear, curvilinear, and mixed, in all manner of Poſitions. 
Together with their Projections or Shadows, and their Reflec- 
tions by poliſhed Planes. The whole performed by uniform, 
eaſy, and general Methods; for the moſt part entirely new. 
In Seven Books. By J. Hamilton Eſq; F. R. R. 

II. The Art of Painting in Oil; wherein is included each 
particular Circumſtance relating to that Art and Myſtery ; con- 
taining the belt and moſt approved Rules for preparing, mix- 
ing, and working of Oil Colours. The whole Treatiſe being 
ſo full, compleat, and ſo exactly fitted to the meaneſt Capacity, 
that all Perſons whatſoever may be able, by theſe Directions, 
to paint in Oil-Colours all Manner of Timber Work; ſuch as 
Poſts, Pales, Paliſadoes, Gates, Doors, or any Thing elſe that 
requires either Uſe, Beauty, or Preſervation from the Violence 
or Injury of the Weather. In which are alſo particularly laid 
down all the ſeveral Circumſtances required in painting of Sun- 
dials, printed Pictures, Saſh-windows, &c. in Oil-colours. 
The Sixth Edition, with ſome Alterations ; and many Matters 
added, which are not to be found in the former Editions. To 
which is added, the whole Art and Myſtery of colouring Maps 
and other Prints, with Water-Colours. By John Smith, C. M. 
 Frice 1 — 

III. Tables of Simple Intereſt, at 3, 4. 5, 6, 7, and 8 per 
Cent, for any Principal under 20,000 J. and for any Time not 
exceeding 365 Days, or one Year. Together with a Table of 
Commiſſion or Brokage from 5 to 2 per Cent, The whole 
exactly calculated, and carefully examined. By V. Webſter, 
Writing-Maſter and Accomptant, Author of Arithmetick in 
Epitome. Price 13. 0 | 5 | 
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| This Day is Publiſhed, 
In One large VOLUME, FoL Io. 
(Price One Pound Five Shillings.) 


Adorned with Thirty- three Copper- plates, repreſenting the moſt 
remarkable hiſtorical Paſſages; and two very uſeful Maps; 7 
ewhich are delineated all the Travels of our Sa vloux and. his 
Apoſtles, | 1 


HE Hiſtory of the Incarnation, Life, Doctrine, and Mi- 
racles; the Death, Reſurrection, and Aſcenſion, of our 
bleſſed Lord and Saviour Jesus CHRIST. In Seven Books. 
Illuſtrated with Notes, and interſperſed with Diſſertations, The- 
_ ological, Hiſtorical, Geographical, and Critical. 2 


To 
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BOOK 8 printed for C. HIT cH and L. HAwEs. 


| To wwhich are added, | 
The Lives, Actions, and Sufferings of the twelve Apoſtles 
Alſo of St. Paul, St. Mart, St. Luke, and St. Barnabas, To- 
ether with a Chronological Table, from the Beginning of the 
Rein of Herod the Great, to the End of the Apoltolick Age. 
The Whole. collected from the Books of the New Teſtament, 


the moſt judicious Commentators, the beſt Ecclefiaſtical Hiſto- 


rians, and other eminent Writers. 


By a Divine of the CHURCH of ENGLAND. 
Printed for C. Hirn and L. Ha ws, at the Red-Lion 


in Pater-nofter-row. 


here may be had, | 
The Tnizp Epirtiox, with large Apbirloxs, of 


I. Tus GENTLEMAN ANGLER: Containing ſhort, 
plain, and eaſy Inſtructions, whereby the moſt ignorant Beginner 
may, in a ſhort Time, become a perfect Artiſt in Angling for 
Salmon, Salmon Peal, Trout, Pike, Carp, Perch, Barbel, Tench, 
Bream, Chub, Greyling, Mullets, Flounders, Roach, Dace, 
Gudgeon, Sc. With ſeveral Obſervations on Angling, Angle 
Rods, and Atificial Flies; how to chuſe the beſt Hair, and 
Indian Graſs ; of the proper Times and Seaſons for River and 
Pond Fiſhing ; when Fiſh ſpawn ; and what Baits are chiefly to 
be uſed, &c. To which is added, a Treatiſe concerning Thames 
Fiſhing ; with an Account of the Nature of ſuch Rivers as empty 
themſelves into it, or are near unto it, c. Alſo the Angler's 
New Song ; the Laws of Angling ; and the Form of a Licence 
and Deputation for Angling. Together with an Appendix, con- 
taining the Method of Rock and Sea Fiſhing ; an alphabetical 
Explanation of Technical Words uſed in the Art of Angling : 
Choice Receipts for dreſſing Fiſh ; and how to improve barren 
Ground, by turning it into Fiſh Ponds ; with plain Directions 
how to make a Trout Pond, &c. By a Gentleman who has 
made Angling his Diverſion upwards of twenty-eight Years. 

IT. A Letter of genteel and moral Advice to a young Lady, 
being a Syſtem of Rules of Information; digeſted into a new 
and familiar Method, to qualify the Fair Sex to be uſeful and 
happy in every Scene of Life. By the Rev. Mr. Weitenhall 
Wilkes, A.M. The 6th Edition. Price ſtitch'd 1s, 64. bound 23. 


